We investigated the association between strengths use and psychological adjustment to visual impairment among the visually impaired individuals to identify the possibility of using one's strengths to facilitate their psychological adjustment to visual impairment.
Introduction
Visual impairment (VI) is known as a deteriorating factor of psychological well-being among the visually impaired individuals (Nyman, Dibb, Victor, & Gosney, 2012; Garcia et al., 2017; Berman & Brodaty, 2006; Ribeiro et al., 2015; Lam, Christ, Lee, Zheng, & Arheart, 2008; Scott, Smiddy, Schiffman, Feuer, & Pappas, 1999) . Previous literature indicates that VI is associated with emotional distress (Berman & Brodaty, 2006) , depression (Ribeiro et al., 2015) , suicide risk (Lam et al., 2008) , and social isolation (Scott et al., 1999) . Therefore, it is important for the visually impaired individuals to adjust to VI psychologically to promote their quality of life. However, psychological adjustment (PA) 3 to VI, or acceptance a disability is a lifelong process (Tuttle & Tutle, 2004) . Traditionally, the fivestage model of grief process is often applied to understand this psychological adjustment including the stages of denial, anger, bargaining, depression, and acceptance (Giarratana-Oehler, 1976) . To facilitate this process of acceptance effectively, Suzukamo et al. (2001) articulate that PA to disability consists of multiple psychological dimensions: depression/anxiety, self-esteem, self-efficacy, acceptance of VI, locus of control, and attitude toward disability. Therefore, improving each of these dimensions would be effective to facilitate PA to VI and achieve their psychological flourishing.
With these six dimensions in mind, positive psychology might play a significant role in facilitating this effective psychological adjustment. Positive psychology is a scientific study of what makes life worth living (Seligman & Csikszentmihalyi, 2001) . It is a science of human strengths, which are positive traits that reflect universal capacities for thinking, feeling, and behavior in ways that benefit oneself and others, and produce valued outcomes (Peterson & Seligman, 2004) . Much research shows that strengths use is associated with lower depression (Seligman, Steen, Park, & Peterson, 2005) , higher self-esteem (Govindji & Linley, 2007) , self-efficacy (Govindji & Linley, 2007) , and higher subjective well-being (Proctor, Maltby, & Linley, 2011) among the healthy samples. Furthermore, strengths use is also positively correlated with subjective happiness (Matsuguma, Kawashima, Negishi, Sano, Mimura, & Tsubota, 2018) and self-esteem (Matsuguma, Kawashima, Sano, & Tsubota, in press) even among the visually impaired individuals. Based on these findings in the field of positive psychology, utilizing one's strengths might be able to facilitate PA to VI among the visually impaired individuals more effectively.
Furthermore, when it comes to PA to VI, self-image is also related to this effective psychological adjustment. Ueda (2017) argues that psychological reactions would be different, depending on how much his/her self-concept was deteriorated by VI. If a person with VI constructs negative self-image and resists change, it could become very challenging to promote PA to VI in rehabilitation. Therefore, whether the visually impaired individuals could gain new behaviors and adjust to their new life might partially depend on their self-concept. In this sense, strengths in positive psychology might also be beneficial since strengths can guide individuals to define their identity from a place of positive assets, helping them to overcome their selective attention on problems and deficits (Rashid & Seligman, 2018) .
In order to investigate the possibility of strengths use for facilitating PA to VI among the visually impaired individuals, we conducted a research on the association between strengths use and PA to VI among the persons with VI in a cross-sectional manner. We hypothesized that strengths use would be associated with better PA to VI regardless of VI-related factors such as duration or severity of VI. To test this hypothesis, we examined the correlation between each of the six dimensions of PA to VI and their strengths use as well as VI-related factors.
Methods

Participants and setting
This study was part of a nested research project titled, "Survey of positive psychological aspects among the individuals with VI." The study data were drawn from a survey conducted from January to September 2017. Fifty-nine persons with VI, legally classified based on the Japanese Physically Disabled Persons Welfare Act, were recruited to participate in this study from several welfare institutions in the Kanto area, Japan, including the Japan Vocational Development Center for the Blind and the following non-profit organizations: Turtle, SPAN, and Hikarinomori. Participants were excluded if they were aged less than 20 years. Their mean age was 49.3 ± 14.8 (range: 22-82) years, and 35.6% were women (n = 21). All of them utilized the above institutions seeking for social support such as job training and socialization.
The institutional review board at Keio University School of Medicine approved the research protocol, which followed the tenets of the Declaration of Helsinki. Informed consent was obtained from all individual participants included in the study.
Measures
Strengths use was assessed by the Japanese version of the Strengths Use Scale (SUS); the 14 SUS items were evaluated on a five-point Likert scale (ranging from 1-5, total range 14-70), with higher values corresponding to more frequent strengths use (Govindji, & Linley, 2007) . The Japanese scale demonstrates good internal consistency (α = 0.94) and satisfactory test-retest reliability (r = 0.67) over four weeks (Takahashi & Morimoto, 2015) . PA to disability was evaluated by the Japanese version of the Nottingham Adjustment Scale (NAS-J), comprising six categories: anxiety/depression, selfesteem, self-efficacy, acceptance of VI, locus of control, and attitude toward disability (Suzukamo et al., 2001; Dodds, Flannigan, & Ng, 1993) . Scores for each category are calculated and adjusted individually. Total possible scores range from 0 to 100, with higher scores indicating greater adjustment. Each of the components demonstrates good internal consistency: anxiety/depression (α = .84), self-esteem (α = 0.76), self-efficacy (α = 0.80), acceptance of VI (α = 0.75), locus of control (α = 0.51), and attitude toward blindness (α = 0.73) (Suzukamo et al., 2001) .
We also collected the participants' sociodemographic and visual information to examine the cofounding factors, including sex, age, better eye-corrected visual acuity, worse eye-corrected visual acuity, legal Japanese VI grade (Grades 1-5, with lower grades indicating greater VI severity), history of VI (congenital/acquired), duration of VI (years), education (high school or lower/beyond high school), employment status (employed/unemployed/temporarily leave), annual income (< 2 million/≥ 2 million, < 4 million/≥ 4 million, < 6 million/≥ 6 million), systemic diseases (yes/no with specification), living independently (living alone/living with family), and support for daily activities (yes/no with specification).
Data Analysis
Data obtained from the participants' questionnaires were statistically analyzed. For corrected visual acuity, the values for counting fingers, hand motion, light perception, and no light perception were set at 0.002, 0.004, 0.001, and 0.0005, respectively. Simple regression analysis was performed to examine the association between the NAS-J and SUS scores as well as other sociographic and VIrelated factors. Multiple regression analysis was subsequently conducted to identify the most significant independent predictors of NAS-J scores. The significance level was set at P < 0.05 for all analyses, which were performed using SPSS version 24 for Windows (SPSS Inc., Chicago, IL, USA).
Results
A total of 59 individuals with VI participated in the study. The mean score of the SUS was 48.6 ± 10.7 (range: 23-68) and the mean score of each category of NAS-J was as follows: anxiety/depression (75.5 6 ± 20.9, range: 16.67-100); self-esteem (52.8 ± 25.0, range: 6.25-100); self-efficacy (63.6 ± 21.3, range: 0-100); acceptance of VI (53.2 ± 22.3, range: 8.3-95.8); locus of control (71.3 ± 19.2, range: 16.6-100); and attitude to disability (36.9 ± 21.2, range: 0-93.75).
Regarding the VI-related factors, 22.0% (n = 13) were congenital and 88.1% were severely impaired (Grade 1: n = 35; Grade 2: n = 17; Grade 3: n = 1; Grade 4: n = 3; and Grade 5: n = 3). The mean VI duration was 22.1 ± 13.4 (range: 2-68) years, and their better and worse eye-corrected visual acuity (logMAR) were 2.23 ± 0.94 (0.52-3.30) and 2.60 ± 0.87 (0.05-3.30), respectively. Regarding their sociodemographic profile, 78% (n = 46) had graduated from high school or higher education.
Regarding their employee status, 44.1% (n = 26) were employed while 49.2% (n = 29) were unemployed and 6.8% (n = 4) were on temporary leave. When it comes to the annual income, 28.8% (n = 26) earned less than 2 million yen; 44.1% (n =43) earned between 2 and 4 million; 15.3% (n = 9) earned between 4 and 6 million, and 11.9% (n = 7) earned more than 6 million. 33.9% (n = 20) lived alone, and 66.1% (n = 39) lived with family members. In addition, 55.9% of them (n = 33) received support for daily activities. 33.9% (n = 24) claimed systemic diseases such as depression (n = 2), chronic pancreatitis (n = 3), diabetes (n = 7), high blood pressure (n = 5), chronic pain (n = 2), orthopedic disease (n = 2), hearing loss (n = 2), and atopic dermatitis (n = 1).
Associations between strengths use (SUS) and psychological adjustment to disability (NAS-J)
To investigate the association between strengths use and PA to VI, we conducted a simple regression analysis to identify significant factors affecting each of the dimensions of NAS-J. The results are shown in Table 1 , and the associations between SUS and each of the NAS-J components are illustrated in Figure 1 . We identified that the SUS score was significantly associated with anxiety/depression, self-esteem, acceptance of VI, and self-efficacy, respectively. In contrast, there was no significant association between the SUS score and locus of control as well as attitude to disability.
Table 1. Simple regression analysis for the association between Nottingham Adjustment
Scale Japanese version and other variables
Our subsequent multiple regression analysis tested the most significant independent variables related to each of the items of NAS-J since several significant factors were identified in the simple regression analysis with anxiety/depression, self-esteem, and self-efficacy (Table 2 ). This analysis identified that the SUS score was the most significant factor affecting anxiety/depression, self-esteem, and selfefficacy in the NAS-J. 
Table 2. Multiple regression analysis for the association between Nottingham Adjustment
Scale Japanese version and selected variables β (P-Value)
Dependent Variables Anxiety/depression
Discussion
In this present study, we demonstrated a close correlation between strength use and PA to VI in visually impaired individuals. We believe our findings are noteworthy since most previous studies failed to consider their positive assets, only focusing on the negative effect of VI.
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This significant association between strengths use and PA could be explained based on the several advantages of strengths. First, the positive effect of strengths use could have nothing to do with VI. In cases of depression, previous studies show that strengths use could decrease depressive symptoms among healthy (Seligman et al., 2005) and diseased subjects (Seligman, Rashid, & Parks, 2006) .
Moreover, Govindji and Linley (2007) indicate the positive association between strengths use and both self-esteem and self-efficacy among healthy populations while Leontopoulou and Triliva (2012) report that character strength was significantly associated with self-acceptance among a healthy sample. In the area of VI, we also indicate that strengths use was positively associated with subjective happiness and positive emotions among individuals with VI, regardless of their visual condition . Since strengths theory in positive psychology is derived from the personality traits theory, external physical restrictions are irrelevant to the context of strengths use.
Therefore, the present study could identify significant associations between strengths use and PA with respect to anxiety/depression, self-esteem, acceptance of disability, and self-efficacy, even among the individuals with VI.
The second explanation is that strengths use could function as a protective factor from the negative effects of VI. While previous literature indicates a negative association between VI and psychological well-being (Nyman et al., 2012; Garcia et al., 2017; Berman & Brodaty, 2006; Ribeiro et al., 2015; Lam et al., 2008; Scott et al., 1999; Senra et al., 2015) , many studies in the field of positive psychology claim that using strengths is energizing (Biswas-Diener, 2010) and focusing on the positive assets in persons with disabilities could generate positive emotions for building resilience (Dana, Gitendra, Timothy, Alissa, & Brittany, 2013) . In addition, Peters et al. (2017) demonstrate that positive psychology intervention could improve pain intensity and pain control in persons with chronic pain.
Therefore, strengths use might protect the visually impaired individuals from the negative effect of VI.
Based on the present results, integration of strengths or positive psychology intervention might be beneficial to promote PA in visually impaired individuals. There has been abundant research on strengths-based positive psychology intervention to improve psychological well-being (Gander, Proyer, Ruch, & Wyss, 2013; Ghielen, van Woerkom, & Christina, 2017) , and in the field of ophthalmology, we also report that strengths intervention could improve eye-related QOL in patients with eye pain (Matsuguma, Kawashima, Uchino, & Tsubota, 2018) as well as self-esteem among the visually impaired individuals (Matsuguma, et al., in press) . With these findings in mind, positive psychology intervention might be a promising support to facilitate PA to VI among the visually impaired individuals.
Although most of the components of PA to VI were correlated with strengths use, additional investigations are needed to understand how strengths use is associated with locus of control and attitude to disability. Regarding the locus of control, since all of the participants utilized social support such as a vocational institution, they perhaps more readily recognized the importance of receiving support from others than believing in their independency, thereby yielding this outcome. For attitude to disability, the association might be attributed to the descriptions of this item, which mainly asks the respondents to consider the attitude of the visually impaired individuals in general, rather than their individual, specific attitude. Therefore, as many previous studies report the negative effects of VI (Nyman et al., 2012; Garcia et al., 2017; Berman & Brodaty, 2006; Ribeiro et al., 2015; Lam et al., 2008; Scott et al., 1999; Senra et al., 2015) , our participants might have responded accordingly without considering their own personal attitudes. Future studies are needed to determine the contribution of these two components of PA to VI.
There are several limitations of this study. One of them is the small sample size given the estimated total number of people with VI in Japan, which is approximately 1,640,000 (Yamada et al., 2010) . The second limitation is that this study did not include a control group. The result might have been different if we had conducted with the visually impaired individuals in rural areas or other countries because of the lack of social support or cultural differences. Hence, this finding might not reflect the overall population with VI. Nevertheless, since the association between strengths use and PA to VI was noticeably more significant than any other sociographic and VI-related factors, our finding can indicate that strengths use is a promising way to promote PA in individuals with VI. Having said that, the nature of the cross-sectional design in this present analysis could not identify causal relationships between strengths use and PA among people with VI. A longitudinal research is required to verify this causality in the future.
In conclusion, this study identified strengths use as the most significant factor associated with most of the components of PA to VI such as anxiety/depression, self-esteem, acceptance of disability, and self-efficacy. Since PA to VI is crucial for improving psychological well-being among the visually impaired individuals, strengths use might contribute to this adjustment process more effectively, using their own positive assets. 
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